Ethanol inhibition of codeine and morphine metabolism in isolated rat hepatocytes.
Suspensions of isolated hepatocytes from male Wistar rats were prepared according to a two step Ca++-free collagenase perfusion method. Codeine, morphine or norcodeine were incubated with hepatocytes at 37 degrees C for up to 90 min in the absence and presence of ethanol. The elimination rate constant (Kel) of codeine and morphine was reduced with approximately one-third and one-fourth, respectively, in the presence of 60 mM ethanol, whereas the presence of ethanol did not alter the Kel of norcodeine significantly. The inhibition of codeine metabolism was dose-dependent, extending from approximately 15% at 10 mM ethanol to 40 to 50% at 100 mM. A 3-fold increase in the ratio of morphine concentration (formed from codeine) to the amount of codeine metabolized was observed in the presence of ethanol as compared to control cells. The mean morphine concentration was 170% higher in the ethanol-treated suspensions than in the controls. The ratio of norcodeine concentration to codeine metabolized was unchanged. The inhibition of morphine metabolism was accompanied by a similar reduction of morphine-3-glucuronide formation. The accumulation of morphine observed in the cell medium in the presence of ethanol might be due to inhibition of other metabolic pathways from codeine, thus shunting to morphine formation, combined with the inhibitory effect of ethanol on morphine metabolism per se.